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FOREWORD 

This Indian Standard ( Part 5/Sec 4 ) was adopted by the Bureau of Indian Standards, after the 
draft finalized by the Semiconductor Devices and Integrated Circuits Sectional Committee had been 
approved by the Electronics and Telecommunication Division Council. 

This standard ( Part 5/Sec 4 ) is one of a series of standards on Integrated circuits. This standard 
(Part 5/Section 4 ) deals with the essential ratings and characteristics of analogue integrated circuits, 
covering R.F. and I.F. amplifiers. 

This standard is based on IEC Pub 748-3 'Semiconductor devices, integrated circuits — Part 3 : 
Analogue integrated circuits', issued by the International Electrotechnical Commission ( IEC ). 

In reporting the results of measurements made in accordance with this standard, if the final value, 
observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : I960 'Rules for 
rounding off numerical values ( revised )\ 
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PARTS 



Indian Standard 

SEMICONDUCTOR DEVICES — 
INTEGRATED CIRCUITS 

ANALOGUE INTEGRATED CIRCUITS — ESSENTIAL RATINGS AND 
CHARACTERISTICS 

Section 4 R.F. and I.F. Amplifiers 



1 SCOPE 

This standard ( Part 5/Sec 4 ) covers the essen- 
tial ratings and characteristics of R.F. and I.F. 
Amplifiers for analogue circuits, 

2 REFERENCES 

The Indian Standards listed below are necessary 
adjuncts to this standard: 

IS No. Title 

1885 Electrotechical voca- 

(Part 7/Sec 5) : 1971 bulary : Part 7 Semi- 
conductor devices. 
Section 5 Integrated 
circuits and microelec- 
tronics 

Letter symbols for 
semiconductor devices : 
Part 1 General aspects 
( first revision ) 

Dimensions of semi- 
conductor devices 

Semiconductor devices — 
Integrated circuits : 

Part 1 General 



3715 
f Part 1 ) : 1971 



5000 Scric- 

12970 
( Part 1 ) ; 1990 



3 TERMINOLOGY 

For the purpose of this standard terms and 
definitions given in IS 1885 (Part 7/Sec 5 ) : 
1971 and provisions of 3 of IS 12970 ( Part 1 ) : 
1990 shall apply. 

4 LETTER SYMBOLS 

For (he purpose of this standard, letter symbols 
given in IS 3715 ( Part 1 ) : 1971 shall apply. 

5 FUNCTION 

5.1 Amplifiers intended to be used for radio 
frequency or intermediate frequency sections of 
communication and television or radio 
receivers. 

5.2 Types of amplifiers included are those having 
again control function or a lmiiter function; 
in the case of a gain control function, the 
control may either be determined entirely within 
the integrated circuit ( AGC ) or be determined 



by the application of external control signals to 
a specified terminal. 

6 DESCRIPTION OF CIRCUIT 

6.1 Technology 

The manufacturing technology should be stated, 
for example, semiconductor monolithic integrat- 
ed circuit, thin film integrated circuit, hybrid 
integrated circuit, micro-assembly, etc. 

6.2 Details of Outline and Encapsulation 

6.2.1 Where applicable reference to standard 
outlines and bases ( see IS 5000 Series ) or out- 
lines and base drawing showing dimension and 
tolerances should be given. 

6.2.2 Method of encapsulation should be given. 

6.2.3 Block -Diagram and Terminal Connections 

The block-diagram and the identification of the 
connections should be shown on the same 
drawing. If the encapsulation has metallic parts, 
any connection to them from external terminals 
should be indicated. The connections with any 
associated external electrical element should be 
stated ( see also 9 ). 

As additional information, the complete electri- 
cal diagram can be reproduced, including 
significant parasitic elements, but not necessarily 
with indications of the values of the circuit 
components. 

7 RATINGS ( LIMITING VALUES ) 

7.0 The ratings given must cover the operation 
of the integrated circuit and cover the specified 
range of operating temperatures. Where such 

ratings are temperature-dependent, this depen- 
dence should be indicated. 

If externally connected elements have an 
influence on the ratings, the ratings should be 
given 1m the amplifier with the elements 
connected. 

7.1 Electrical Limiting Values 

7.1.1 Power Supply Voltagv(s) 

a) Maximum value(s) and p^larityi ies). 



1 
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b) Maximum permissible ripple on the 
supply voltage(s). 

c) Maximum values of transients or spurious 
signals from the supplies for a specified 
time duration. 

d) Maximum value of the voltage between a 
common supply terminal and case or a 
reference terminal, where appropriate. 

NOTE — The sequence of the application of 
supply voltage should be given, where appropriate. 

7.1.2 Input Terminal Voltage(s) andjor Currents) 

Maximum values with respect to a common 
reference terminal. 

7.1.3 Output Terminal Voltage(s) andjor Currents 

Maximum values with respect to a common 
reference terminal. 

7.1.4 Other Terminal Voltage(s) andjor Currentis) 
{ for example, AGC terminal ) 

Maximum values with respect to a common 
reference terminal. 

7.2 Temperatures 

7.2.1 Operating Temperatures 

Minimum and maximum values of ambient or 
reference-point operating temperature. 

7.2.2 Storage Temperature 
Minimum and maximum values. 

7.3 Power Dissipation ( Where Appropriate ) 

Maximum value over the operating temperature 
range. 

8 RECOMMENDED OPERATING 
CONDITIONS ( WITHIN THE SPECIFIED 
OPERATING TEMPERATURE RANGE ) 

8.1 Power Supplies 

Polatity(ies), value(s) and tolerance(s) for 
voltage(s) and/ or current(s) and where appro- 
priate, impedance(s). 

8.2 Input Terminals 

8.2.1 Value(s) of the voltage(s) and/or current(s) 
of the input signal and where appropriate, of 
the impedance of the signal source. 

8.2.2 Value(s) of the bias on the input terminals, 
where appropriate. 

8.3 Output Terminals 

8.3.1 Nominal value(s) of the voltage(s) and/or 
current(s) of the output signal and where 
appropriate, of the load impedance. 

8.3.2 Value(s) of the bias on the output termi- 
nals, where appropriate. 



8.4 Other Terminals 

Nominal value(s) of the voltage(s) and/or 
current(s) of the signals ( for example AGC 
voltage ) and, where appropriate, of source and 
load impedances. 

8.5 External Elements 

Values and tolerances for the external elements 
that must be associated with the circuit. 

8.6 Signal Frequencies 

The range of operating signal frequencies for 
which the characteristics of the amplifier are 
valid. 

9 ELECTRICAL CHARACTERISTICS 

9.0 Electrical characteristics should be stated as 
follows: 

a) If external elements are essential elements 
for the operation of the circuit, the 
values of the electrical characteristics 
should be given with the specified external 
elements connected. 

b) If external elements are optional only, 
the electrical characteristics should be 
given for the integrated circuit alone. The 
effect on the characteristics of adding 
specified external elements should then 
be indicated in application data. 

9.1 Characteristics at 25 P C ( Ambient or 
Reference-Point Temperature ) 

9.1.1 Power ( or Supply Current ) Consumption 

(Plot) 

Typical maximum value under specified condi- 
tions. ; >| 

9.1.2 Input Characteristics 

9.1.2.1 Input impedance or admittance 

In the case of high ( low ) impedance: typical 
and minimum ( maximum ) values of input 
impedance, or : typical and maximum 
( minimum ) values of input admittance, as 
function of frequency in the specified frequency 
range and under specified conditions, including, 
where appropriate, the AGC or control 
conditions. 

9.1.2.2 Input bias current (where appropriate ) 
(/id) 

Typical and maximum values under specified 
conditions. 

9.1.2.3 Offset voltage andjor current ( where 
appropriate ) ( Vi ho ) 

Maximum value. 
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9.1.2,4 Supply voltage rejection ratio ( where 
appropriate ) ( PSRR ) 

Maximum value. 

l >.1.3 Output Characteristics 

9.1.3.1 Output impedance or admittance 

In the case of low ( high ) impedance; typical 
and maximum ( minimum ) values of output 
imdedancc, or: typical and minimum (maxi- 
mum ) values of output admittance, as a 
function of frequency in the specified frequency 
range and under specified conditions, including, 
where appropriate, the AGC or control 
conditions. 

9.1.3.2 Maximum output signal 

Minimum value of the output signal current, 
voltage or power for specified values for: 

— load impedance, 
signal frequency, 
supply voltage(s), 

— adjustment of gain control ( where 
appropriate ), and 

— distortion. 

9.1.4 Forward Transfer Characteristics 

9.1.4.1 Gain 

Minimum and typical values of voltage gain, or 
current gain, or forward transadmittance, or 
power gain, for specified values of: 

— supply voltage(s), 

— - frequency, 

source and load impedance, 

output signal amplitude, and 

-- gain control giving maximum gain ( where 
appropriate ). 

9.1.4.2 Control range of voltage gain (for ampli- 
fiers wiih facilities for externally applied gain 

control signals ) 

Minimum value of the total change in voltage 
gain ( expressed in decibels ) that may be 
achieved by the application of a specified range 
of d.c. voltage applied to the control input 
terminal, for specified values of; 

— supply voltage(s), 

— frequency, 

— source and load impedance, 

— bias conditions at the control terminal, 
and 

output voltage reference level. 

9.1.4.3 AGC range of input signal (for amplifiers 
with internal AGC ) 

Minimum value of the change in input signal 
voltage ( expressed in decibels ) required to 



cause a specified change in output signal voltage 
specified values of: 

— supply voJtage(s), 

— frequency, 

— ■- source and load impedances, and 

- range of output signal voltage \c\ch for 
which the specified change of output is 
valid. 

9.1.4.4 Input limiting voltage (for limiting 
amplifiers only ) 

Typical and maximum values of the input signal 
voltage that will cause the output signal to 
decrease 3 db from its maximum level for 
specified values of: 

— supply voltage(s), 

— frequency, and 

— source and load impedances. 

9.1.4.5 Cut-off frequency, 3 dB point ( where 
appropriate (f c ) 

Maximum value of low frequency, 3 dB point, 
and minimum value of high frequency, 3 dB 
point, under maximum gain conditions. For 
amplifiers passing the dc component, high cut- 
off frequency only. 

9.1.5 Reverse Transfer Characteristics ( Where. 
Appropriate ) 

Under consideration. 

9.1.6 Average Noise Figure 

Typical and, where appropriate, maximum 
values, for specified values of: 

— supply voltage(s), 

— input signal amplitude ( where appro- 
priate ), 

— bandwidth, 

— source resistance, and 

— frequency. 

9.2 Fffects of Variations of Temperature and 
Supply Voltages on the Essential Characteristics 

( see 9.1 ) 

The changes in the following characteristics 
with temperature and supply voltages should be 
stated. 

This information should be given either for the 
typical value of the characteristic or for the 
limit (maximum or minimum) value of the 
characteristic. 

This information should normally be given as 
application data for the device, and not as 
acceptance criteria for acceptance against a 
specification. The data called for in 9.2.1 should 
be given at a specified value of supply voltage(s) 
and the data required in 9.2.2 should be given 
at a temperature of 25 C C. 
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9.2.1 Variation with Temperature 

a) Power ( or supply current ) consumption 
( 9.1.1 ) 

b) Input impedance or admittance ( 9.1.2.1 ). 
Magnitude and, where appropriate, real 
and/or imaginary part. 

c) Ouput impedance or admittance 
( 9.1.3.1 ). Magnitude and, where appro- 
priate, real and/or imaginary pait. 

d) Gain ( 9.1.4.1 ). where appropriate. 

9.2.2 Variation with Suppiy Voltages 

a) Power ( or supply current ) consumption 
(9.1.1). 

b) Input impedance or admittance 
( 9.1.2.1 ). Magnitude and, where appro- 
priate, real and/or imaginary part. 



c) Maximum signal output ( 9.1.3.2 ). 

d) Gain ( 9.1.4.1 ), where appropriate. 

10 MECHANICAL CHARACTERISTICS AND 
OTHER DATA 

Provisions of 5.5 of IS 12970 ( Part 1 ) : 1990 
shall apply. 

11 APPLICATION DATA 

11.1 Information concerning the variations of 
the characteristics given in 9.1 with suppiy 
voltage, temperature, source and load impedance 
may be given. 

11.2 Any other pertinent information concerning 
particular applications may be given, for 
example, mounting conditions. 
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